USCENSUSBUREAU

abou corredions they believe ae
necessary, and provide feedbadk to those
officialsto document our adions on each
suggested corredion. This includes an
oppatunity to review the updated maps
and address listings after processng the
corrections.

Maintaining the quality of our
Geographic Support products. we
employ statisticaly sound techniques to
the quality evauations that build,
updete, or enhancethe TIGER" database
and the Master Address File. Quality
evauation and correction is an integral
part of our operations, ensuring that any
sub-standard work is identified at the
ealiest possble stages.

Acquiring TIGER" and Master Ad-
dressFile hardware: aayuiring replace-
ment hardware to process the TIGER"
database is criticd to the success of all
Geographic Suppat efforts. The hard-
ware will help produce maps nealed to
implement our cooperative programs,
update the TIGER” and Master Address
File databases, and provide aceptable
products for new partners in ou co-
operative programs.

The Geography program area suppats
Decennial Census adivities and provides
acarate geographic information and
lists of gpatially locaed addresses.
These ae esentia for the U.S. Census
Bureau to provide accurate statisticd
datafor:
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e apportioning Congressonal  seats
among the states;

o redistricting Congresdonal and state
legidative representation and gowvern-
mental or administrative subdivision;

e distributing federal and state funds for
formula grant programs; and

e analyzing economic and demographic
data by private, academic, and
government secors.

The Geography Divison gdans, co-
ordinates, and administers al geo-
graphic and catographic activities
needed for the U.S. Census Bureau's
nationwide statistica programs; Geo-
graphy aso manages the U.S. Census
Bureau' s continuows updates of features,
boundiries and geographic entities.

The Geography Division works with
state, locd, and tribal governments in
helping to maintain national spatial data.
The Geography Division suppats the
efforts of the Federal Geographic Data
Committee under Exeautive Order
12906. The U.S. Census Bureau uses
addresses and related information from
the U. S. Postal Service in exchange for
geographic and spatia information
(Public Law 103-430).

Geography




USCENSUSBUREAU

20000perational Information Tednology Plan

1.2 Geography Division IT Objectives

The Geography program areds IT objedives are:

* providing geographic data and supporting customers inside and outside of the U.S. Census
Bureau;

e exploring new technologiesin digital cartography and Geographic Information Systems;

e reducing software development costs by using commercial off-the-shelf software when
possble; and

e continuing our cooperative programs with the other federal agencies under the Federal
Geographic Data Committee and with state, local, and tribal governments.

2.0 Geography Division IT Support

The table below presents our major
geographic IT suppat systems. Severa
of these, such as the TIGER" database
and the Master AddressFile, suppat the
Decennid Census and the American
Community Survey; direct relations to
Decenniad Census adivities are indicated
in the second column. The Geography
Division adso suppats (in terms of
continuows operations) the Regiona
Offices and aher censuses (eg.,
Econamic); these ontinuing operations

are indicaed in the third column. A
detailed description d ead follows the
table. In addition to the dired Geo-
graphic Suppat System (GSS program,
GSSaso helps provide spedalized pro-
ducts and services for the Decennial
Census. Please see the Decennial pro-
gram areasection d this Operational 1T
Plan for the documentation d the
development and poduction d these
decennial-spedfic products and services.

Geography Program Area IT Support

Decennial
Related

Continuing
Operations

Geographic Support Programs

Geographic Update System (GUS)

Map Production System

Intranet Geography Web System

Enterprise Support

TIGER"

Research Programs

Master AddressFile (MAF)

L ocal Update of Census Addresses (LUCA)

Boundary and Annexation Survey (BAS)

N INSNSISNSN NS

Decennial Support Programs

Census 2000Redistricting Data Program

Participant Statistical Areas Programs

Urbanized Area Delineation

SISS (SSISISSSN SN S
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2.1 Geography Division IT System Descriptions

2.1.1 Geographic Support System

To suppat its various censuses and
sample surveys, the U.S. Census Bureau
has developed an integrated and
automated computer-based Geographic
Suppat System (GSS. The GSS
requires large volumes of information
from many external sources to establish
and maintain acairate geographic
boundries within the TIGER” database
and accurate aldresses in the Master
AddressFile. This information must be
updated onaregular basis to validate dl
of the boundries and addresses
contained in the GSS GSS provides a
geographic framework from which the
U.S. Census Bureau can generate the
maps for:

e colleding and validating boundaries
(government and physical);

e compiling and validating address
lists;

e colledingfield data; and

e diseminating data products.

GSS aso provides a geographic basis
for:

e asdgning the housing units, farms,
and business establishments in each
census and sample survey to a spedfic
geographic location;

e automating questionnaire check-in
and control systems to generate
follow-up assgnments or reminder
notices; and

« developing a source file from which
the U.S. Census Bureau can generate
geographic table stubs and summary
cartographic products for data
tabulation and customer support
pur poses.

Subsystems within the GSSare:
Geographic Update System

The Geographic Update System can ref-
erence a portion (such as a single
courty) of the TIGER" database and the
Master Address File for updates and
corrections to these databases, or for
research puposes. It is aso used in
various areas of the U.S. Census Bureau
for reviewing couns, resolving prob-
lems, and analyzing data.

Map Production System

Map production is dore & the Regional
Census Centers, the National Processng
Center, and Headquerters. The maps (in
digital form as a Map Image Metafile)
are then transmitted to the adual map
plotting sites. Software then conwverts
the Map Image Metafiles to ouput
device-spedfic format (Hewlitt-Padkard
Graphicd Language or PostScript) and
sends the resulting print fil e to the output
device Thus, map prodiction is a two-
step process First, on a omputer sys-
tem where a Master Address File and
TIGER" database is locaed, a Map
Image Metafile is created (the Map
Image Metafile may contain more than
one map shed). The Map Image
Metafile may then be processd for
printing immediately, copied by network
to another computer system for printing
later, or copied to CD-Recwrdable for
shipment to a remote printing site (for
example, Local Census Offices). The
following are typicd map production
methods:
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Topologically Integrated Geographic Encoding and Referencing (TIGER") System

TIGER" suppats al Demographic and
Econamic aurrent surveys, the Econamic
Censuses, various reseach and devel-
opment projeds, the Decennial Census
pretests, various Census 2000 oper-
ations, and the American Community
Survey.

The TIGER" database is divided into
3,287 courty partition files, with some
courties further subdvided into multiple
partitions to improve processng effi-
ciency. Updates and corrections to the
TIGER" database and Master Address
File take place in the Regional Census
Centers, the National Processng Center,
and at Headquarters, using graphic
workstations and PCs conreded to file
servers at their locaion. Database par-
titions are dhedked ou from the master
database & the Bowie Computer Center
for updbte operations.

Corredions and additi ons to the TIGER"
database ae made by clerks using
annadated paper copies of census maps
or by computer-asssted transfer of new
feadure information from locally
provided spatial files.

As part of keeping TIGER" up-to-date,
the U.S. Census Bureau has partnerships
with locd governments. Loca govern-
ments and regional and metropditan
agencies asdst us in locaing and
updating missng or incorred street

feaures, stred names, and address
ranges. Thisinformationis used to link
the Master Address File to the TIGER"
database.

The TIGER™ Cortrol System cortrols
the movement of the TIGER" and
Master Address File files between
processng sites (Regional Census
Centers, Healquarters, the Nationd
Procesdng Center, etc.), tracks their
locaions, tradks processng adivities,
and ensures database integrity. The de-
centralized approach to upditing and
validating the TIGER" database (by
providing the relevant file locdly to the
Regional Census Centers for processng)
must be oordinated with ather outside
updates and validations © that database
integrity is preserved. This system uses
considerable @mputer resources for
integrity edits as well as sgnificant
telecommunicéions bandwidth.

Figure 1, shown on the following page,
illustrates the Geographic Suppat
System update process for partnership
programs.
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Resear ch Programs

TIGER" has svera shortcomings; one
of theseisitsladk of paositional accuracy.
The U.S. Census Bureau has looked into
various projeds to improve the -
ordinate quality of the TIGER" data-
base: two of these projeds currently
being investigated are the use of the
Globa Positioning System and the use
of digital imagery by the Geography
Division's Geospatial Reseach and
Standards Staff.

The Global Positioning System is a
satellit e-based navigation and real-time
transfer system; by using its receiver, a
user is able to identify their exad
location and elevation anywhere on
Earth. Because this system is highly
acarate ad reliable system, the
Geogpatia Research and Standards Staff
Is considering using this techndogy to
improve the TIGER" database. This
would be atieved by using the Global
Positioning System to accurately locae
various roads, howsing units, etc. that
exist both in the red world and in
TIGER". Similarly, the wordinates of
roads and aher features will be captured
from digital images of the same aeas.
Oncethese data are gathered, they would
be used to corred errors in TIGER".
Ultimately, this could produwce a
TIGER" database that will not only be
current, but will also be highly accurate.

M aster AddressFile

The Master AddressFile is a database of
al addresss in the United States; the
residential addresses in this database will

be vadidated prior to Census 2000
maili ng and enumeration activities. It is
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an essential comporent of every census
operation in which howsing unit
addreses are used. For example,
addresses in the Master AdadressFile ae
criticd to the production d maps. Thus,
the Master Address File can be thought
of an address database with geographic
comporents that complements the
TIGER" database, a geographic database
with addresscomporents. Programs and
projeds that rely on detailed address
information use the Master AddressFile.

L ocal Update of Census Addresses
(LUCA)

LUCA offers locd governments the
oppatunity to review and updie the list
of individual residentia addresses used
for Census 2000. This list is based on
the aldressesin the Master AddressFile.
Public Law 103-430cdls for this review
to be conduwted by localy designated
census liaisons who must agree to
maintain the nfidentiality of the
information on the cewsus address list.
The U.S Census Bureau Regiona
Offices will maintain contad with the
liaisons and provide feedback on the
making of submitted corrections in
acordance with Public Law 103-430.

Boundary and Annexation Survey

The U.S. Census Bureau namally con
ducts a Bourdary and Annexation Sur-
vey (BAS) each year to maintain the
inventory of general purpose govern-
ments and to updite information abou
the boundries of larger popuation
entities. In years ending in 1,3,4,5,and
6, we limit the BAS to incorporated
places with a popuation d 5000+. In
yeas ending in 2 and 7, we include in
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Comporents of the Geographic Suppat
System are locaed in the following
aress.

Bowie Computer Center: the master
TIGER" database ad the Master
Address File reside on a single Open
VMS Alpha duster currently consisting
of two systems.

Regional Offices/Regional Census
Centers: users update and access the
TIGER” and Master Address Files
databases and are &le to print maps and
addresslists. At the time the Regional
Census Centers were opened, the
geographic IT equipment was transferred
from the Regional Offices to the
Regional Census Centers. The equip-
ment will be returned after the Regional
Census Centers are dosed. Each Re-
gional Census Center/Regiona Office
has UNIX file servers, graphic work-
stations, PCs, and pinters.

Suitland Beta Site: the replica of the
complete Regional Census Center con-
figuration includes geographic opera
tions for testing the anfiguration soft-
ware distribution to the Regional Census
Centers.

National Processng Center: same &
our Regiona Offices. The emphasis is
on continuing census operations.

Headquarters: Headquarters performs
all software development work; major
system administration for itself, the
Regional Census Centers, and the
National Processng Center; and co-
ordination with ather federal agencies.
Healquerters also has users that update
and access the TIGER"” and Master
Address File databases and are &le to
print maps and address lists. The
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emphasisis on speda purpose and man-
agement operations. Healquarters aso
has a replica of the Regiona Census
Center geographic oonfiguration for
preliminary software testing.

Dedicated data communication links are
used for file transfers and sending
control/status information ketween the
Bowie Computer Center, the Geography
Division, the National Processng Cen-
ter, the Regional Census Centers, and the
Regional Offices. Locd AreaNetworks
conred graphic workstations and PCs at
ead site.

U.S. Census Bureau employeesin al the
Regional Offices update and corred the
TIGER” database and the Master
Address File by using gaphic work-
stations and PCs conneded to UNIX file
servers. Those UNIX file servers are
linked via the U.S. Census Bureau's
Wide Area Network to the main file
server/processng environment in the
Bowie Computer Center.

Corredions and additi ons to the TIGER"
database ae made by clerks using
anndated paper copies of census maps
or by computer-asssted transfer of new
feadure information from locally
provided spatia files.

The map produwction system creaes
maps at all Regional Census Centers,
Regional Offices, and the National Pro-
cessng Center. Map Image Metafiles, a
digital construct of a map, are produced
on file servers and then converted to
Hewlett-Padkard Graphicd Language or
Adobe PostScript, then transmitted,
depending on map type, to small- or
large- format printers.
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Geography Distributive Production
Clusters

We have found that a wst-effedive
means of getting work dore in the
Regional Census Centers is to use
multiple gplicaion servers that are
acessed by PCs using X-windows
emulation software. We have dso found
that this configuration is more @st-
eff ective than graphics workstations/disk
farms or a @mbination d graphics
workstations/disk farms and PCs. With
the shift to PCg/applicaion servers, we
have reduced the original hardware st
estimate for suppating the Regiona
Census Centers.

* Regional Census Center/Beta
Site/National Processng Center

Included are multiple Silicon
Graphics UNIX multi-processor
file servers with at least 100 GB
disk storage for map and
TIGER/MAF update production
work.  Associated with these
servers are variable numbers
(based on production require-
ments) of PCs and Silicon
Graphics graphic workstations.

* Heaquarters

* Multiple Silicon Graphics
UNIX multi-processor file
servers with at least 200 GB
disk storage for automated
processng of local/com-
mercial digital spatial data
files, suppat for Orade
applicaions, badkup services,
and Intranet appli caions;

e Multiple Windonvs  NT,
Novell, and UNIX servers to
suppat office aitomation ap-
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plicaions sich as emall,
scheduling, Primavera, SAS,
the Geographic Information
System, and Orade. As
sociated with these servers
are Intel and Motorola based
PCs, and

* a Silicon Graphics UNIX
multi -processor fil e server for
Data Access and Disem-
ination System support.

Research Server

e Silicon Graphics UNIX multi-
processor file server with at least
100 GB disk storage and 1 GB
memory;

o Software development for the
UNIX machines and UNIX
workstations in the Regiona
Census Centers, the Nationa
Processng Center and at
Healquarters, using ANSI C,
C++, Tc/Tk, and Perl. Al
relational applications will use
the U.S. Census Bureau standard
Orade database.

Other devicesinclude:

e Map output devices: suppat
boundry colledion and vali-
dation adivities, to buld and
maintain the linked TIGER"/
Master Address File databases,
and to let state and locd officias
preview the status of information
in the TIGER" database by
providing them with maps they
can updhte and return to the U.S.
Census Bureau.
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2.1.2 Geographic Support System Progress Against Planned Milestones

Geographic Support System Milestones, FY 98

Estimated Actual
Description Start | Finish | Start | Finish Progressto Date
Date | Date | Date | Date
Demograph|c Census Entities: Military 04/97 0398 0398 | Completed.
I nstallations
Geographic Support System Milestones, FY 99
Estimated Actual
Description Start | Finish | Start | Finish Progressto Date
Date Date Date Date

Geographic Services— Participant
Statistical Entities: 1998Boundary 06/97 10/98 10/98 | Completed.
and annexation survey
Redistricting Program: Phasel-
Block Boundary Suggestion Program e EEE UEEY | Comp Erel
Upgrade and replace database and 12/98 | 0399 0399 | Completed.
application serversfor 1999

st PP
21 .Century MAF/TIGER Initiative 01/99 05/99 0599 | Completed.
Business Case
Local Update of Census Address
(LUCA): Design appeals Process- 10/96 06/99 06/99 | Completed.
Decennial LUCA
Create MAF for Non-City Style
Address Areas: Implement Address 10/96 07/99 In progress
Listing
MAF Improvement for City-Style
Address Areas. Block Canvasdng ek rpiele In progress
Obtain desktop graphic workstations
for research work for 1999 rpiele ekl
S;Jé?n large format map printer (E- 0898 09/99 In progress
Obtain additional laser and inkj et
printersto support TIGER/MAF 0399 09/99 In progress
production efforts
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Geographic Support System Milestones, FY 01

Estimated Actual
Description Start | Finish | Start | Finish Progressto Date
Date | Date | Date | Date
Redistricting Program: Phase 2-
Voting Districts/L egislative Districts ek gL In progress
TIGER/MAF/DMAF
Linkages/Transactions 11/96 11/00 In progress
Spedal Geographic Products 01/96 01/01 In progress
Geogr aphic Compar ability Files 11/99 01/01
Deter mine 2002upgrade and
replacement requirementsfor database | 10/00 01/01
and application servers
Upgradg and replace database and 10/00 01/01
application serversfor 2002
TIGER/Line Products 08/98 02/01 In progress
Tract/Voting District Maps 08/98 0301 In progress
County Subdivision M aps 08/98 0301 In progress
County Block M aps 08/98 07/01 In progress
Reference M apsfor 2000 Tabulations 09/98 07/01 In progress
Geography
Boundary Filesfor 2000 Tabulation 01/99 07/01 In progress
Statistical Mapsfor 2000 Tabulation 05/99 07/01 In progress
Geography

Geographic Support System Milestones, FY 02

Estimated Actual
Description Start | Finish | Start | Finish Progressto Date
Date | Date | Date | Date

Demographic census Entities:
Urban/Rural 04/97 1101 In progress
Deter mine 2003upgrade and
replacement requirementsfor database | 10/01 01/02
and application servers
Upgradg and replacedatabase and 10001 01/02
application serversfor 2003
Boundary Flll&efo_r .Post — 2000 10001 02/02
Demogr aphic Entities
Reference M aps fpf Post — 2000 10001 0902
Demogr aphic Entities

Geography
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The Geographic Products Quality Assur-
ance Tean designs and implements a
quality assurance program that ensures
that all Geography Division's products
med the sporsor's edficaions. As
necessry, the team asgsts the Division's
branches and staffs in the quality
assJrance process in addition, the team
also daes the foll owing:
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e develops quality assurance procedures
that are implemented on internal
processes;

e works with Geography offices to
design methods to assess and report
the quality of TIGER” and Master
Address File products and data; and

» works with the Decennial Statistical
Studies Division to ensure that the
quality assurance processes are
statistically-based and conform to U.S.
Census Bureau standards;

The team will design a reporting system
that cegptures the results of all
implemented quality assurance adivity.

2.1.4 Geographic Support System Risks

We foresee staffing as one of our major
risks. Hiring and retaining competent
technicd staff is becoming increasingly
difficult in the federal government. Our
recent experiencein attempting to oltain
qualified computer programmers indi-
caes that the federal government salary
levels are significantly below that of the
private sedor. To address our inability
to attrad quaified computer pro-
grammers, we are making more
extensive use of contract programmers.
With more frequent turnover of contrad
staff, use of contract programmers
introduces additional costs to continue to
train them on the unique features of the
TIGER"/Master Address File system.
Use of task-based contrad programmers
may also increase the overall cost of
developing and maintaining the software
system. We have acourted for the
incressed use of task-based contract
programmers in ou current budget
estimates.

We ae working on business continuity
plans to addressa number of risks that, if
they occurred, could conceivably disable
the Geographic Suppat System. In
1998,the IT Directorate led the dfort to
crege a ontinuity plan for the Bowie
Computer Center, where the Geographic
Suppat System OpenVMS computer
cluster islocated (along with ather large-
scde systems used by other U.S. Census
Bureau program areess). Based on this
example, we ae developing continuity
plans by site location rather than by
system, such as the Geographic Suppat
System. We identified the foll owing site
locations as nealing continuity plans:

the Regional Census Centers;
the National Processng Center; and

Headquarters.
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3.0 Geography Division Infrastructure

Desktop computers, athough used for
office aitomation, are an integral re-
source of the Geographic Suppat Sys-
tem. The desktop computers are used
extensively for Geographic Suppat
System production, wuadly as an X-
window server conrected by the network
to a UNIX server running applicaions
such as GUS-X. Other times, the desk-
top computers run commercia off-the-
shelf Geographic Information Systems

software (Arcinfo, ArcView, Maptitude,
or Maplnfo) to analyze the Master
Address File, TIGER”, or related
information.

The Geography Division manages and
suppats its own desktop computers and
network operating systems through the
Computer Suppat Branch in the
Geography Division.

3.1 Geographic Support System Infrastructure Description

The Geography Division's Geographic
Suppat System infrastructure @nsists
of:

e one Novell Netware 4.11 server
(Compaqg at 200M H2);

e four Microsoft Windows NT 4.0
servers (one Dell at dual 200MHz, two
Dells at 400 MHz, oneMidwest Micro
at 233 MH2);

e one Appleshare 4.1 server (Apple at
150MH2);

e one SMTP e-mail server (one Silicon
Graphicsat 225MH2);

e two calendaring servers (one Apple at
150MHz, one Hewlett Packard);

e 282 Microsoft Windows 95 and NT
desktop computers;

e 40 Apple Macintosh 8.1 and 8.5 desk-
top computers;

e 3llaser printers;

» four inkjet printers; and

e onepin printer.

In addition, approximately 60 desktop
computers are used for software
development for the Geographic Suppat
System.

We ae onstantly improving the GSS
infrastructure. Within the year, we -
ped the infrastructure to consist of:

e one Novel Netware 4.11 server
(Compaqg at 200M H2);

e six Microsoft Windows NT 4.0 servers
(six Dellsat dual 500M Hz);

e one SMTP email server (Silicon
Graphicsat dual 300M Hz);

e one calendaring server (SUN at 175
MHZz);

e 290 Microsoft Windows 95 and NT
desk-top computers;

e 40 Apple Macintosh 8.5 desktop com-
puters;

e 35laser printers; and

e sixinkjet printers.

Ethernet conneds all of the Geographic
Suppat System infrastructure network
devices to the U.S. Census Bureau's
Wide AreaNetwork. Five virtua Loca
AreaNetworks were installed in August
1996 when the Geography Division
moved to Washington Plaza (WP1);
since then, the IT Diredorate has up-
graded the router. This year, the IT
Diredorate is upgading our conredion

Geography
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Geographic Support System Infrastructure Milestones, FY 01

Estimated Actual
Description Start | Finish | Start | Finish Progressto Date
Date | Date | Date | Date
Deter mine PC replacement
requirementsfor 2002 —_— e
Obtain PC replacement requirements
for 2001 0v01 09/01

Geographic Support

System Infrastructure Milestones, FY 02

Estimated Actual
Description Start | Finish | Start | Finish Progressto Date
Date Date Date Date
Deter mine PC replacement
requirementsfor 2003 . e
Obtain PC replacement requirements
for 2002 01/02 09/02

Geographic Support System Infrastructure Milestones, FY 03

Estimated Actual
Description Start | Finish | Start | Finish Progressto Date
Date Date Date Date
Deter mine PC replacement
requirementsfor 2004 . e
Obtain PC replacement requirements
for 2003 01/03 09/03

3.3 Geographic Support System Infrastructure Performance
Measures

A typical performance measure for infra-
structure staff is help desk respon-
siveness It was determined duing the
writing of last year’s Operational IT Plan
that we shoud puchase and implement
more rigorous help desk software that
would trak and analyze the respon
siveness of the Geography Division
infrastructure staff. This projed isin the
investigative stage; implementation is
still expeded to bethisyear.

We have alded a performance measure
to the Geographic Suppat System
Infrastructure to respond to help desk
requests. We will begin reporting once
we have implemented the help desk.

“Since our help desk supparts both production
and office automation |IT resources, this
performance goa is aso included in sedion
2.3.1 Geographic Suppat System Performance
Measures.
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